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Energy.
Where will it come from? H o w m u c h will it cost? Will
n e w resources be available for our use in the years
ahead? These are questions of vital concern to the public
utilities industry, since the answers will determine how
we all live and work in the future. Pacific Gas and
Electric Company, a client of our San Francisco office, is
attempting to find solutions today to the potential energy
problems of tomorrow. In an age in which it has become necessary to develop as many alternative energyp r o d u c i n g t e c h n o l o g i e s as p o s s i b l e , t h i s is t h e only
company in the country that generates electricity from
geothermal steam as well as from water, oil, natural gas
and nuclear sources. P G & E also is engaged in numerous
research ventures to explore the potential of other powerproducing methods.
By most standards of measurement, Pacific Gas and
Electric is the largest investor-owned gas and electric
public utility in the United States, providing gas and
electricity to more than five million customers in fortyeight counties of northern and central California. Operating revenues for 1975 were approximately $2.2 billion,
roughly 29 percent higher than the previous year. T h e
gain was largely due to higher rates granted to offset
the rising prices of natural gas and fuel oil. There was
an increase of nearly 70,000 customers last year as well.
San Francisco partner Benton Coit heads the engagement. W h e n he retires next year, partner Gary West will
t a k e c h a r g e of t h e t h r e e m a n a g e r s a n d fifteen staff
accountants on the audit team. According to Gary, the
structure of the utilities industry results in interesting
a c c o u n t i n g s i t u a t i o n s . H e c i t e s as a n e x a m p l e t h e
recent use of P G & E subsidiaries like Natural Gas Corporation of California, Alberta and Southern Gas Co., Ltd.
and Pacific Gas Transmission Company to support gase x p l o r a t i o n efforts on t h e N o r t h Slope of A l a s k a , in
Canada and in a n u m b e r of northern and central Rocky
Mountain states.
In 1970 the company launched a seven-year project
to integrate completely its electronic data-processing

system. With E O partner Gordon Murray providing consulting assistance, four H&S people worked closely with
a ten-member team from P G & E to create an inclusive
definition of the system intended to replace the earlier,
more-segmented version. Today P G & E ' s computer system is capable of a variety of functions. T h e largest single a p p l i c a t i o n i n v o l v e s c u s t o m e r s e r v i c e , b u t t h e
computer also is used for property taxes, payroll and
inventories. It also provides, as one example, analysis
of the optimum point of efficiency for using hydroelectric
power by rapidly evaluating factors such as storage-water
evaporation and peak power demand in summer.
T h e history of Pacific Gas and Electric is tied in with
the frontier past of northern California. P G & E is a direct
descendant of the San Francisco Gas Company, which
in 1852 pioneered gas service in the western United
States by manufacturing gas from coal, and the California
Electric Light Company of San Francisco. T h e latter in
1879 began the country's first central-station commercial
electric service. By late 1905, only a few months before
the disastrous earthquake, P G & E had evolved through
the merger of the two San Francisco-based utilities and
many other systems. Later mergers in the 1930s—with
Great Western Power Company and the San Joaquin
Light and Power Corporation—expanded P G & E ' s service area to its present boundaries. P G & E today is the
result of the merger of more than five hundred companies
into a single, efficient operation.
The company now employs more than 25,000 people
and has seventy-seven generating plants, 94,000 miles
of electric transmission and distribution lines and 31,000
miles of gas pipelines. Its total system generating capability at annual peak is fourteen million kilowatts from a
combination of its own plants and contracts with other
producers.
The quality of its management has been responsible
in great measure for the company's success. Shermer L.
Sibley, chairman and chief executive officer, holds a
degree in electrical engineering and has been with the
utility since 1936. Richard H. Peterson, vice chairman
of the board and a graduate of the University of Cali-
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Pacific Gas and Electric Co.

From Fossil Fuel
to Fission...

Right photo: PG&E cableman
descends to work in one of
some 9,000 manholes in San
Francisco. Preventive maintenance is credited with minimizing service interruptions to
customers. Concerned with
employee safety, the utility
requires manhole inspectors
to wear aluminized fireproof
suits for protection.

Opposite page: The Geysers,
the only system of its kind in
the United States, is PG&E's
most unusual source of energy.
Located about ninety miles
north of San Francisco, the
geothermal energy development taps underground steam
and pipes it to the turbinegenerators which
produce electricity.
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fornia Law School, was originally employed by P G & E as
an attorney. John F. Bonner, president, holds a degree
in civil engineering and began with the company as a
hydrographer.

T

l he diverse natural resources available in the
company's service territory have long permitted
the use of several reliable methods of electric
power generation. P G & E ' s Pittsburg (California) Power
Plant, with a generating capacity of two million kilowatts,
is one of the largest steam-electric power plants in the
country. T h e installation has seven turbine-generators,
the last of which became operational in 1972 and produces 720,000 kilowatts. This unit, which alone exceeds
the total capacity of the first four generators installed in
1954, combines sophistication with size. Only five men
per shift are required to operate it, compared with the
eleven men needed for each of the other generators. It
also has a built-in computer which continuously scans
1,800 checkpoints to warn of any abnormal operating
conditions that may be developing, controls furnace
combustion and regulates power output.
As the first step in the power-generating process with
steam, low-sulfur oil or natural gas is used to heat water
in the many tubes of the large boilers, some twenty stories
high. T h e steam produced is piped under pressure to a
turbine (a long shaft with many blades), where the force
of the jetting steam on the "fan" spins the shaft to which
the generator is connected. From the generator, the
electricity flows to transformers that raise the voltage,
giving it the "push" necessary to send the power on its
way to the final consumer.
In the case of hydroelectric power, the spring runoff
high in the Sierra Nevada Mountains feeds many small
streams and falls which become powerful rivers. These
provide the energy that is harnessed to produce power.
Hydroelectric powerhouses usually are located in canyons below reservoirs. In what are called high-head
developments, water from a reservoir flows through a
tunnel or canal to a point high above the powerhouse,
then plunges through a large pipe or penstock. T h e

water is forced through a nozzle at high speed—up to
200 miles an hour—and spins the blades of the turbine.
Hydro is an important energy source for P G & E , which
has sixty-five powerhouses in the mountains. It contributes as m u c h as 50 percent of the company's power
output in a good year and helps keep California rates low.
In an effort to make m a x i m u m use of water as a power
source, P G & E is awaiting a license to construct the
Helms P u m p e d Storage Project, a refinement of the
hydroelectric system. This provides a means of reusing
the force of falling water to produce electricity w h e n
demand for power is the greatest. T h e system relies on
two bodies of water at markedly different elevations but
relatively close together. Water is stored in the upper
reservoir and, as energy needs rise, is released to flow
through the tunnel, penstock and special turbine-generator to produce electricity.
W h e n power demand is low, electricity is fed to the
turbine from system resources, reversing it and pumping
the water back to the upper reservoir where it is stored,
to be used again at hours of peak demand or in a system
emergency. It is rather like a recycling operation, or, as
the company calls it, a "water rerun." T h e Helms P u m p e d
Storage Project, scheduled for completion in the early
part of the next decade, is expected to add more than
one million kilowatts to the peak generating capacity of
the system.

A

n unusual source of energy is T h e Geysers,
located in Sonoma County about ninety miles
» north of San Francisco. T h e Geysers geothermal energy development, using the very heat of the earth,
is the only one of its kind in the United States and also
is the world's largest. About twenty miles below the crust
of the earth a molten mass called magma is in the process
of cooling. Where it is relatively close to the surface (five
to ten miles down), as at T h e Geysers because of ancient
geological upheavals, water contained within fractures
in the near-surface rocks is heated by the cooling magma
and rises toward the surface as steam. Such formations
are rare—no other steam field of this type has been found
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Top right: Customer applications for service and questions
about bills are handled by
staff of the customer service
department shown here. Each
service representative has
access to PG&E's computerized data bank, giving that
individual the ability to
handle inquiries quickly
and accurately

Bottom photo: H&S partner
Gary West (2nd 1.) discusses
PG&E's computer system with
(1. to r.) Stanley T. Skinner,
vice president, finance for
PG&E, Frank A. Peter, vice
president and comptroller,
and James T. Doudiet, treasurer.
An H&S team has been assisting the utility in a broad
program begun in 1970
intended to integrate all
aspects and functions of its
data-processing system.

Opposite page: Massive
turbine-generator units are
powered by natural underground steam from The
Geysers geothermal energy
development to produce
electricity. The PG&E employee
is adjusting steam flow to the
turbine directly behind him.

23

Copyrighted -- License from Black Star

Copyrighted -- License from Black Star

yet—although hot water is a fairly common manifestation.
T h e Geysers are actually fumaroles, fissures that emit
water vapor. T h e y were discovered by an explorer-surveyor in 1847, but the first attempt to use them as a source
of power did not occur until 1922. At that time drillers
could successfully trap the steam, but the piping and
turbines of that day could not withstand the corrosive
effects of the vapor and undeveloped hydro capacity was
more feasible and economical. In 1956 a practical technique to harness geothermal steam economically was
found, a market had developed, and P G & E contracted
to build a plant and buy steam from the producer. Under
the present system, wells are drilled at the fumaroles to
allow the escaping natural steam to be piped directly to
the turbine-generator. Rapid expansion has taken place
since the first geothermal generator became operational
in 1960, and P G & E now operates eleven such units with
a power capacity of u p to 502,000 kilowatts. Licenses
recently were issued for three more units, with a fourth
license pending. Together they will raise the plant's output to 908,000 kilowatts.
Along with the country as a whole, the company has
suffered shortages of fuel resources and increases in the
cost of primary energy sources and raw material. Gas
allocation orders by the Federal Power Commission and
the decision of the Canadian government not to increase
exports to the United States have necessitated some
changes in production methods. P G & E is now forced
to rely more heavily on low-sulfur oil to generate electricity, and as a consequence its oil requirements have
risen from 2.6 million barrels a year to some 11 million
in 1974 and 1975. Requirements for 1976 are estimated at
34 million barrels—and the price of each barrel keeps
rising, too. Because of this, the company is reducing its
reliance on oil, concentrating instead on geothermal,
hydroelectric and nuclear systems. It may also utilize
coal. P G & E anticipates reaching the point where only
28 percent of the proposed generating capacity will depend on fossil fuels.
Nuclear energy, while still a controversial topic, is
considered by many to be the power source of the future.
Indeed, the Atomic Energy Commission estimates that
by 1990 as m u c h as 40 percent of all this country's electricity will be generated by nuclear power plants, compared with the current 6 percent. With one nuclear unit
already operating at E u r e k a and two more at Diablo
Canyon near San Luis Obispo scheduled for operation in
late 1976 and 1977, P G & E is putting m u c h effort into
developing this highly efficient source of energy.
Nuclear research focuses on n e w types of reactors,
such as the liquid-metal fast-breeder reactor and the
magnetically confined fusion reactor. T h e fast breeders
will be a n e w generation of reactors that will produce
more fuel than is consumed. T h e company also is supporting utility-industry efforts to develop magnetically
confined nuclear-fusion reactors, which use a magnetic
field to confine the extremely hot gases needed to permit
fusion reactions to take place. In both instances, the heat
produced by the atomic reactions is used to turn water
to steam, which then drives turbine-generators.
esearch has always played a significant role in
the company's progress, but recent developments make it even more important, both for
exploring n e w methods of producing power and for improving present techniques. P G & E ' s Department of
Engineering Research, with a staff of more than one
hundred people, focuses on applied research tied to
present operations and future plants. About half the time
of the department's staff is spent in the field, which covers
a 94,000-square-mile service area, from the ocean floor to
mountainous locations thousands of feet above sea level.
B e g u n on a formal basis in 1915 with the meter stand-

ards lab to ensure accuracy of customer meters, the
department now delves into such fields as chemistry,
metallurgy, geology, physics, biology and oceanography,
as well as engineering. Large-scale projects such as solar
energy, breeder reactors and gasification, which affect
the utilities industry as a whole, are conducted by independent research organizations to w h o m P G & E provides financial support and technical expertise.
P G & E ' s n e w research facility at San Ramon is marked
by a geodesic dome which is, in fact, the roof of a research
fog chamber, the first of its type on the west coast. Tests
of electrical equipment (using as m u c h as 1.05 million
volts) are conducted under very high humidity conditions
simulating those encountered in natural fog.
In addition to electrical power, Pacific Gas and Electric also provides about 860 billion cubic feet of natural
gas annually, both for customer use and as fuel for generating electricity. T h e gas comes from the southwestern
United States; from Canada through the 600-mile pipeline of its subsidiary, Pacific Gas Transmission Company; and from major interconnections with California
producers. At the present time the company has a supply
of natural gas under contract adequate to meet the requirements of customers for a n u m b e r of years. However,
steam plants and what P G & E calls "interruptible" customers have been subject to increasing curtailment.
Since there is little expectation of any major turnaround
soon, the company is making greater use of its underground storage fields to meet peak demand in winter.
It is participating in the Gas Arctic project searching for
additional gas on the Alaskan North Slope and Canada's
Mackenzie River Delta. With Pacific Lighting Corp.,
P G & E also is seeking liquified natural gas in southern
Alaska and Indonesia.
For P G & E , the decade of the sixties was one of continuous growth in sales, backed by an adequate and
reliable supply of resources. T h e seventies have brought
change. Because of constantly increasing prices and the
need for construction programs to allow for n e w forms of
generating power, the company is compelled to seek general rate relief. As Richard Peterson, vice chairman of
the board, reported in The Wall Street Journal, the company realizes the burden this places on the customer,
but there is no recourse except to ask for the increases.
E v e n with n e w techniques and improvement of the
old, it is unrealistic to expect major changes in the immediate future. P e a k demand on the electric system in
northern California is expected to grow at about 6 percent a year through 1981, making energy conservation
imperative. As part of its strong support of this program,
P G & E has produced a series of booklets offering suggestions on how to conserve our precious fuels. T h e same
conservation message is carried by company spokesmen
who address technical symposia and local civic and consumer organizations.
T h e rich and varied resources of northern and central
California have long sustained a diverse and healthy
economy. T h e abundant sources of energy developed by
P G & E have in return been an important element in the
economic growth and strength of the region. Hydro can
provide up to 50 percent of the energy supply—when
weather conditions permit. T h e Geysers can help stretch
the dwindling fuel supply but cannot really provide a
significant share of the required power capacity. T h e
two nuclear-fueled units at Diablo Canyon should help
materially, since they can produce power equivalent to
that obtained by burning 24 million barrels of oil a year.
P o w e r from n u c l e a r fusion, solar e n e r g y , w i n d —
these are intriguing possibilities but only experimental
at this stage. With the constant advances being made
by its researchers, and with its concern for service to its
customers, Pacific Gas and Electric will continue to play
a major role in the economic progress of California.
O

